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(57) A wellbore fluid recovery system for recovering 
fluid from a wellbore (26) that has at least one lateral 
wellbore (30) extending out therefrom. The system in- 
cludes a first electric submergible pumping system (32) 
for recovering fluids from a first zone (44) of a wellbore, 
and a second electric submergible pumping system (38) 
for recovering fluids from a second zone (46) of the well- 
bore, such as from a lateral wellbore. Automated control 
mechanisms (42, 48) are used for independently regu- 
lating fluid flow from the first and the second electric sub- 
mergible pumping systems. Such control mechanisms 
include automated downhole adjustable valves (50) and 
variable speed electric motor controllers. 
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Description 

[0001] The present invention relates to systems used 
for recovering fluids from subterranean wellbore and, 
more particularly, to systems that use multiple pumps to s 
recover fluids from multiple subterranean earthen for- 
mations. 

[0002] In order to more completely drain older hydro- 
carbon bearing formations, it is now becoming common 
for an operator to drill one or more lateral boreholes from io 
an existing wellbore. These lateral boreholes extend 
outwards from the existing wellbore at different depths 
and over different lengths to recover hydrocarbon fluids 
from one or more hydrocarbon bearing formations. 
Since each formation may have different reservoir con- 75 
ditions, as well as different fluid characteristics, there is 
a need to control the flow of fluids from each of the lateral 
boreholes and the existing borehole. 
[0003] Currently, the control of the fluid recovery from 
these lateral wellbores is accomplished by placing a plu- 20 
rality of adjustable chokes, valves or sliding sleeves 
along a production tubing set within the wellbore adja- 
cent each lateral wellbore. Each lateral wellbore is flu- 
idicly isolated by placing production packers across the 
main wellbore between each lateral wellbore. Fluids 2s 
from each lateral wellbore pass through the respective 
valve and into the production tubing, and are then re- 
covered to the earth's surface. Control of the recovery 
of the fluids from each lateral wellbore is accomplished 
from the earth's surface by the independent opening and 30 
closing of the downhole valves in response to the fluid 
mixtures recovered to the earth's surface or by down- 
hole sensors. 

[0004] Additional control of the fluid recovery from the 
wellbore is provided by controlling the fluid production 35 
rate of a pumping system set within the wellbore, such 
as travelling valve pump or an electric submergible 
pumping system. The primary way to control the fluid 
production rate is by adjusting the speed of the pump's 
motor. 40 
[0005] A significant problem with the foregoing fluid 
recovery systems is that a single pump has been used 
and thereby there is a limited draw down pressure avail- 
able across all of the lateral wellbores. As each down- 
hole valve is opened necessarily there is a reduction of 4 $ 
the draw down pressure available for that and the other 
lateral wellbores. There is a need for a fluid recovery 
system that will allow fluid recovery from each lateral 
wellbore to be independently controlled and also pro- 
vide adequate draw down pressure for each lateral well- so 
bore. 

[0006] The present invention is intended to overcome 
the foregoing deficiencies and meet the above de- 
scribed needs. Specifically, the present invention is a 
wellbore fluid recovery system for recovering fluid from ss 
a wellbore, and more specifically from a wellbore that 
has at least one lateral wellbore extending out there- 
from. The system includes a first electric submergible 
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pumping system for recovering fluids from a first zone 
of a wellbore, and a second electric submergible pump- 
ing system for recovering fluids from a second zone of 
the wellbore, such as from a lateral wellbore. Automated 
control mechanisms are used for independently regu- 
lating fluid flowf rom the first and the second electric sub- 
mergible pumping systems. Such control mechanisms 
include automated downhole adjustable valves and var- 
iable speed electric motor controllers. 
[0007] With the fluid recovery system of the present 
invention the significant prior problem of limited draw 
down pressure is eliminated because a plurality of inde- 
pendently operated and fluidicly isolated pumping units 
are placed in the wellbore. Thus, as each downhole 
valve is opened there is no reduction of the draw down 
pressure available for that and the other lateral well- 
bores. 

Brief description of the drawings: 

[0008] Figure 1 is a side elevational view of a prior art 
fluid recovery system disposed within a wellbore. 
[0009] Figure 2 is a side elevational view of a fluid re- 
covery system of the present invention disposed within 
a wellbore. 

[0010] As has been briefly described above, the 
present invention is a wellbore fluid recovery system for 
use in recovering fluids from more than one zones within 
a wellbore or from multiple wellbores. The system gen- 
erally comprises a first pump unit for recovering fluids 
from a first zone of the wellbore, and a second pump 
unit for recovering fluids from a second zone of the well- 
bore. Automated control mechanisms are provided for 
managing the recovery of fluids from the first zone inde- 
pendently of the recovery of fluids from the second zone. 
[0011] To better understand the present invention, ref- 
erence is made to Figure 1 , which shows a prior art fluid 
recovery system. This prior art recovery system consists 
of a production tubing string 10 set within a casing 12 
that penetrates a plurality of fluid bearing subterranean 
earthen formations 14. Extending out from the casing 
12 are a plurality of spaced, lateral wellbores 16. The 
production tubing 10 is fluidicly divided into different 
zones by a plurality of packers 18, and fluid recovery 
from each zone is controlled by the opening and closing 
of chokes, valves and/or sliding sleeves 20. If reservoir 
pressures are insufficient to recover fluids through the 
tubing 1 0 to the earth's surface, then an electric submer- 
gible pumping system 22 is used. 
[0012] A significant problem with the foregoing fluid 
recovery system is that the single pump 22 has a limited 
draw down pressure available across all of the lateral 
wellbores 16. As each downhole valve 20 is opened 
necessarily there is a reduction of the draw down pres- 
sure available for that lateral wellbore and the other lat- 
eral wellbores 16. If a tandem or second pump was in- 
stalled, there would be a second tubing string used or 
the fluids from the second pump would be recovered up 
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the annulus between the outside of the tubing string 10 
and the casing 12. Often times a second tubing string 
1 0 for the second pump cannot be placed within the cas- 
ing 12 because of space constraints. Even if the fluids 
from the second pump are recovered through the annu- s 
lus, there still is the problem of how to independently 
control the recovery of fluids in an automated manner 
to achieve maximum fluid production from each lateral 
wellbore 16. 

[0013] In contrast to the prior art system of Figure 1 , to 
one preferred embodiment of a fluid recovery system of 
the present invention is shown in Figure 2. For the pur- 
poses of this discussion it will be assumed that "pumping 
units" referred to are electric submergible pumping sys- 
tems or "esp's", which generally comprise an electric ts 
motor, an oil-filled motor protector and a centrifugal 
pump. However, the pumping units can be any form of 
surface driven pumps, such as travelling valve pumps, 
or other types of downhole fluid moving devices, such 
as positive displacement pumps, rotary pumps, down- 20 
hole turbines and motors. 

[0014] A casing string 24 is set within a wellbore 26 
penetrates one or more hydrocarbon bearing subterra- 
nean formations 28. One or more lateral wellbores 30 
extend out from the casing 24, as is well known by those 2S 
skilled in the art. Afirst pumping unit 32, such as an elec- 
tric submergible pumping system, is landed within the 
casing 24, with a discharge (not shown) connected to a 
production tubing string 34 for transporting fluids to the 
earth's surface. The casing 24 or the production tubing 30 
34 is divided into zones that are fluidicly isolated from 
one another by one or more wellbore sealing devices, 
such as elastomeric packers 36, as is well known to 
those skilled in the art. 

[0015] Set within or adjacent to one of the lateral well- 3S 
bores 30 is a second pumping unit 38, which can be of 
the same type or configuration or size as the first pump- 
ing unit 32, or as desired it can be any other type of fluid 
recovery system. The second pumping unit 38 is con- 
nected to the production tubing string 34 by a branched 40 
tubing, commonly referred to as a Y-tool 40, as is well 
known to those skilled in the art. An important feature of 
the present invention is the use of an automated control 
means for managing the recovery of fluids from the first 
zone independently of the recovery of fluids from the *s 
second zone. This control means can comprise many 
different embodiments, but two preferred embodiments 
will be discussed below. 

[0016] In one preferred embodiment, one or more 
sensors 42 are used to sense one or more fluid param- so 
eters in a first zone 44 (associated with the first pumping 
unit 32), or from a second zone 46 (associated with the 
second pumping unit 38), and preferably from both 
zones 44 and 46. The one or more parameters sensed 
can include fluid flow rate, fluid resistivity, fluid temper- ss 
ature, fluid viscosity, water content, oil content, and the 
like. The sensors 42 can be permanently installed sen- 
sors, wireline conveyed logging sensors, or preferably, 
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sensors associated with the pumping units, such as the 
PSI, DMT, DMST, and PUMPWATCHER products sold 
by REDA, a division of Cameo International Inc. The 
sensors 42 provide their signals to the earth's surface 
where programmable digital computers or logic devices 
48 are used to determine the proper production flow 
rates of each pumping unit to achieve a predetermined 
fluid volume or flow rate from a particular lateral wellbore 
or for the entire wellbore or of a desired level of water- 
to-oil ratio from a particular lateral wellbore or for the 
entire wellbore. In this one preferred embodiment, the 
signals from the sensors 42 are provided to the earth's 
surface where the logic device(s) 48 control the opera- 
tion of a variable speed drive (not shown) for each motor 
within the pumping units 32 and 38. In turn, the variable 
speed drives adjust the speed of the motors to adjust 
the flow rate from each motor, as is well known to those 
skilled in the art. 

[0017] In an alternate preferred embodiment, similar 
to the embodiment described immediately above, the 
computer systems and logic devices and/or the variable 
speed drives are located downhole, preferably as part 
of the sensor packages 42. In this alternate preferred 
embodiment, a "closed loop" system is provided where- 
in the flow of fluids from the different wellbores is 
sensed, any needed changes computed, and action (e. 
g. adjusting the speed of one or more of the motors) tak- 
en all downhole, thereby ensuring the most accurate 
control for optimum production of the fluids. 
[0018] In another preferred embodiment, the signals 
from the sensors 42 are provided to the earth's surface 
where the logic device(s) 48 control the operation of one 
or more subsurface chokes, sliding sleeves or adjusta- 
ble valves 50 mounted in any manner desired to control 
the fluid flow from one or more of the pumping units and/ 
or from one or more of the lateral wellbores 30. In the, 
embodiment shown in Figure 2, the valves 50 can be 
part of the packers 36 or placed out of the fluid flow path 
of the tubing string 34. Alternately, the computer sys- 
tems and logic devices and/or the means (not shown) 
for controlling the operation of the valves 50 are located 
downhole, preferably as part of an 'intelligent comple- 
tion system', as are commercially available from Cameo 
Products & Services Company, Halliburton Energy 
Services, and Schlumberger. In this alternate preferred 
embodiment, a "closed loop" system is provided where- 
in the flow of fluids from the different wellbores is 
sensed, any needed changes computed, and action (e. 
g. adjusting the position of one or more of the valves 50) 
taken all downhole, thereby ensuring the most accurate 
control for optimum production of the fluids. 
[0019] With the fluid recovery system of the present 
invention the significant prior problem of limited draw 
down pressure is eliminated because a plurality of inde- 
pendently operated and fluidicly isolated pumping units 
are placed in the wellbore. Thus, as each downhole 
valve is opened there is no reduction of the draw down 
pressure available for that and the other lateral well- 
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bores. 

[0020] Whereas the present invention has been de- 
scribed in particular relation to the drawings attached 
hereto, it should be understood that other and further 
modifications, apart from those shown or suggested 
herein, may be made within the scope of the present 
invention as defined in the claims. 



Claims 

1 . A wellbore fluid recovery system comprising: a first 
pump unit for recovering fluids from a first zone of 
a wellbore; a second pump unit for recovering fluids 
from a second zone of the wellbore; and automated 
control means for managing the recovery of fluids 
from the first zone independently of the recovery of 
fluids from the second zone. 

2. A wellbore fluid recovery system of Claim 1 , where- 
in the first pump is an electric submergible pumping 
system. 

3. A wellbore flu id recovery system of Claim 1 or Claim 
2, wherein the second pump is an electric submer- 
gible pumping system. 

4. A wellbore fluid recovery system of any of the pre- 
ceding claims, wherein the automated control 
means further comprises an automated motor con- 
trol for the first pump unit. 

5. A wellbore fluid recovery system of Claim 4, where- 
in the automated motor control operates from sig- 
nals provided by sensors reading fluid parameters 
of the fluid in the first zone of the wellbore. 

6. A wellbore fluid recovery system of any of the pre- 
ceding claims, wherein the automated control 
means further comprises a downhole adjustable 
valve for regulating fluid flow from the first pump 
unit. 

7. A wellbore fluid recovery system of Claim 6, where- 
in the adjustable valve is operated from signals pro- 
vided by sensors reading fluid parameters of the flu- 
id in the first zone of the wellbore. 

8. A wellbore fluid recovery system of Claim 4, where- 
in the automated control means further comprises 
an automated motor control for the second pump 
unit. 

9. A wellbore fluid recovery system of Claim 8, where- 
in the automated motor control operates from sig- 
nals provided by sensors reading fluid parameters 
of the fluid in the second zone of the wellbore. 
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10. A wellbore fluid recovery system of Claim 4, where- 
in the automated control means further comprises 
a downhole adjustable valve for regulating fluid flow 
from the second pump unit. 

11. A wellbore fluid recovery system of Claim 10, 
wherein the adjustable valve is operated from sig- 
nals provided by sensors reading fluid parameters 
of the fluid in the second zone of the wellbore. 

12. A wellbore fluid recovery system of any of the pre- 
ceding claims, and further including sealing means 
for fluidicly isolating the first zone from the second 
zone. 

13. A wellbore fluid recovery system of any of the pre- 
ceding claims, wherein the second pump unit is dis- 
placed from a fluid flow path of the first pump unit. 



20 14. A wellbore fluid recovery system of Claim 13, 
wherein the second pump unit is connected to one 
branch of a Y-tool set within the wellbore, and a sec- 
ond branch of the Y-tool connected to a conduit ex- 
tending from a discharge of the second pump unit. 

25 

15. A wellbore fluid recovery system of any of the pre- 
ceding claims, wherein a lateral wellbore extends 
out from the wellbore, with the second pump unit 
disposed adjacent thereto. 

30 

16. A wellbore fluid recovery system of any of the pre- 
ceding Claims 1 to 14, wherein a lateral wellbore 
extends out from the wellbore, with the second 
pump unit disposed therein. 

35 

17. A wellbore fluid recovery system comprising: a first 
electric submergible pumping system for recover- 
ing fluids from a first zone of a wellbore; a second 
electric submergible pumping system for recover- 

40 ing fluids from a second zone of the wellbore, the 
second zone having a lateral wellbore that extends 
out from the wellbore; and automated control 
means, in communication with downhole adjustable 
valves, for independently regulating fluid flow from 

45 the first and the second electric submergible pump- 
ing systems. 

18. A wellbore fluid recovery system of Claim 17, 
wherein the second electric submergible pumping 

50 system is displaced from a fluid flow path of the first 
electric submergible pumping system. 

19. A method of recovering fluid from a wellbore, com- 
prising: 
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(a) providing a first electric submergible pump- 
ing system within a first zone of a wellbore; 

(b) providing a second electric submergible 
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pumping system within a second zone ot the 
wellbore; 

(c) fluidicly isolating the first zone from the sec- 
ond zone; 

(d) sensing at least one parameter for the fluid s 
in the first zone and for the fluid in the second 
zone; 

(e) in response to at least one of the sensed 
parameters, regulating the recovery of fluid 
from the first zone independently from regulat- io 
ing the recovery of fluid from the second zone. 

20. The method of Claim 1 9, wherein the recovery of 
fluid from the first zone is regulated by operation of 

a downhole adjustable valve. is 

21. The method of Claim 19, wherein the recovery of 
fluid from the first zone is regulated by operation of 
a variable speed motor controller. 

20 
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(57) A wellbore fluid recovery system for recovering 
fluid from a wellbore (26) that has at least one lateral 
wellbore (30) extending out therefrom. The system in- 
cludes a first electric submergible pumping system (32) 
for recovering fluids from a first zone (44) of a wellbore, 
and a second electric submergible pumping system (38) 
for recovering fluids from a second zone (46) of the well- 
bore, such as from a lateral wellbore. Automated control 
mechanisms (42, 48) are used for independently regu- 
lating fluid flow from the first and the second electric sub- 
mergible pumping systems. Such control mechanisms 
include automated downhole adjustable valves (50) and 
variable speed electric motor controllers. 
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